Delays in receipt of necessary diagnostic and therapeutic medical procedures related to the timing of Medicare initiation at age 65 years have potentially broad welfare implications. We use 2005-2007 data from Florida and North Carolina to estimate the effect of initiation of Medicare benefits on healthcare utilization across procedures that differ in urgency and coverage. In particular, we study trends in the use of elective procedures covered by Medicare to treat conditions that vary in symptoms; these are compared with elective surgical procedures not eligible for Medicare reimbursement, and to a set of urgent and emergent procedures. We find large discontinuities in health services utilization at age 65 years concentrated among low urgency, Medicare-reimbursable procedures, most pronounced among screening interventions and treatments for minimally symptomatic disease. utilization across procedures that differ in urgency and coverage. In particular, we study trends in use of elective procedures covered by Medicare to treat conditions that vary in symptoms; these are compared to elective surgical procedures not eligible for Medicare reimbursement, as well as to a set of urgent and emergent procedures. We find large discontinuities in health services utilization at age 65 concentrated among low-urgency, Medicare-reimbursable procedures, most pronounced among screening interventions and treatments for minimally symptomatic disease.
INTRODUCTION
Enrollment in Medicare extends health insurance coverage to millions of older Americans. This coverage is particularly valuable to near-elderly individuals who were previously uninsured or underinsured. These individuals often have lower incomes, are outside or transitioning out of the labor force, face high premiums due to health problems and age, and report forgoing needed care for chronic conditions (Powell-Griner et al., 1999; Ayanian et al., 2000) . McWilliams et al. (2003) found that Medicare enrollment helps close the gap between previously-insured and previously-uninsured enrollees with regard to utilization of screening procedures, such as mammography and cholesterol measurement.
The impact of Medicare enrollment on health and utilization represents an area of active inquiry (Card et al., 2008; Lichtenberg, 2002; McWilliams et al, 2003; Polsky et al, 2009 ); however, the extent to which the expectation of Medicare coverage at age 65 may lead to postponement of needed care among individuals approaching eligibility is incompletely understood.
1 Indeed, if the timing of Medicare enrollment influences health care utilization, such an influence is likely non-uniform across procedure categories, with potential implications for public health and health policy. Specifically, treatments for low-urgency conditions, particularly those without immediately painful or life-threatening symptoms, may be more prone to delays compared to higher-urgency treatments. As a result, delays in delivery of health services related to Medicare initiation may serve to discourage timely receipt of preventative care, or care for conditions whose initial symptoms may be subtle or painless. Despite being of lower medical urgency than care for acute conditions, the cumulative public health burden of delays in elective procedures may be profound. For example, delays in timely receipt of colon cancer screening via colonoscopy contribute to the status of colorectal cancer the second leading cause of cancer death in 1 Lichtenberg (2002) argues that reaching age 65 raises the consumption of hospital services due mostly to postponement of hospitalization in the prior two years. 
METHODS
The models we estimate are of the following form:
where Vol is the patient volume for procedure p, age group a, state s, and year-quarter t. Dependent variables include procedure, age, state, and quarter-year fixed-effects, interaction terms between procedures and age groups and the share of females for each procedure, age, state, year-quarter.
3
To compare the relative changes in volume across procedure categories we use linear regressions of procedure volumes with robust standard errors. Each regression uses a pair of procedure groups and therefore includes 1,248 observations (2 procedure groups x 2 states x 26 age groups x 12 year-quarter dummies). 4 The main coefficient of interest is 65 , p  , the interaction between the indicator variable for procedure p and the indicator for age 65.
RESULTS
The results from estimating equation (1) across different procedure pairs are reported in Tables   1 and 2. Table 1 focuses on comparing the volume of non-urgent procedures (i.e. colonoscopy, hernia, and lens procedures) to cosmetic procedures (first column), emergent vascular (second column), and treatment of acute fractures (third column). The table reports interaction terms between the screening 3 Due to a high number of missing values, no control for race was included in the analysis. 4 Similar results were obtained from a fully interacted model using all procedure groups. colonoscopy indicator and seven age categories (between age 62 and 68). This allows us to study the effect not only at age 65, but also to compare it to three younger and three older age cohorts. We find coefficient estimate for the interaction between non-urgent procedures and age 65 to be positive and statistically significant for all pairs of urgent and non-urgent procedures. On the other hand, for the most part, the coefficient estimate for other procedure-age interactions were negative and not statistically significant, especially for age 64, indicating postponement of care.
5 Table 2 , reports the results from 15 regressions looking across pairs of procedures to elicit the effects of initiation of Medicare benefits. The coefficient estimate for interactions of the age 65 indicator and the procedure indicator are reported along with the baseline effect of both age 65 and the relevant procedure. As expected, when comparing colonoscopy and lens volume, the interaction term suggests a small, positive, not statistically significant effect. On the other hand, when comparing either colonoscopy or lens volume to hernia volume we find a small effect consistent with the notion that there are greater barriers for delaying the treatment of hernia, which is symptomatic and in some cases requires timely intervention. This suggests that lack of insurance induces greater delays for asymptomatic and diagnostic procedures. This finding is consistent with Lichtenberg (2002) . All comparisons between non-urgent and urgent procedures yield similar results to the ones reported in Table 1 . When comparing cosmetic procedures to either treatment of fracture or vascular procedures, the interaction term is small, positive, and statistically significant, suggesting that even when a procedure is not covered by Medicare, there may be other factors that lead to delayed care, such as leisure. 5 The nonlinear shape of the continued increase in lens volume is responsible for the persistent positive and significant effects for ages 66, 67 and 68.
DISCUSSION
Our examination of data from Florida and North Carolina finds an abrupt increase in utilization of colonoscopy and lens and cataract procedures at age 65, not observed for any other age threshold between 50 and 75. We find this increase to be attributable almost entirely to the initiation of Medicare benefits at this age. Not surprisingly, a comparable discontinuity does not occur for procedures that are not typically covered by Medicare, such as elective cosmetic surgery, or are required for treatment of a set of life-threatening emergencies or a set of acutely painful conditions.
While we examine a range of procedures, including cataract/lens surgery and gastrointenstinal endoscopy, the two most frequent outpatient procedures, by volume, delivered in the U.S. each year, our findings may not be generalizable to other procedures. Moreover, the comparison procedures we examine here were selected as being representative of procedures likely to differ markedly in terms of urgency and eligibility for Medicare reimbursement. Our findings have important policy implications. These findings support an argument that uninsurance or underinsurance among adults younger than age 65 may result in potentially harmful delays in receipt of necessary diagnostic and therapeutic procedures. However, our work further argues that taxpayer-funded insurance programs may effectively finance procedures that could have been performed at a younger age, but instead have been delayed until after age 65. We urge further research to evaluate the potential costs of such delays in care on both individual health outcomes and the costs borne by taxpayer-funded healthcare in the U.S. 6 For example, coronary artery bypass grafting (CABG) for ischemic heart disease, while potentially emergent, may be delayed with temporizing medical therapies; similarly, cosmetic surgery of the face is reimbursed by Medicare when intended for reconstructive purposes following trauma. In both cases the role of insurance may be nontrivial. 
